Biostimulant
Range

LIQUID KELP BIOSTIMULANT

THE NATURAL BIOSTIMULANT
FOR THE PROGRESSIVE GROWER
Promotes a vigorous root system and improved
growth | Increase fruit and crop yield | Improve
nutrient mobilization | Increase chlorophyll
content | Enhance natural stress resistance
mechanisms | Increase nutrient absorption and
fertilizer efﬁciency | Retard natural senescence |
Reduce transplant shock

PRODUC T S U M M AR Y

S O URC E
Ecklonia maxima high in natural plant biostimulants

P R O C ESS
Enzymatic Hydrolysis preserving the biological activity of biostimulants

AC TI VE C OMPOUNDS
Auxins | Cytokinins | Alginates | Betaines | Polyamines | Brassinosteroids | Phlorotannins

A CTI VI TY
•
•
•
•
•
•
•
•

Promotes a vigorous root system and improved growth
Increase fruit and crop yield
Improve nutrient mobilization
Increase chlorophyll content
Enhance natural stress resistance mechanisms
Increase nutrient absorption and fertilizer efﬁciency
Retard natural senescence
Reduce transplant shock

BAC KGROU ND
Growers face challenges with
changing environmental conditions
that cause, biotic and abiotic stress
to crops, affecting their yield and
quality. Overcoming the balancing
act between (1) increasing the
supply of food produced on the
available farmland for an
increasing population, and (2)
reduce agriculture’s impact on the
environment and human health and
still provide quality, healthy food.
Overcoming these challenges
presents a major sustainability
challenge to growers, which could
be fostered by using natural
products know as plant
Biostimulants as part of their
standard production practice.

A NATURAL
CONCENTRATED
BIOSTIMULANT

ROLE OF B I OS TI M UL ANTS I N M O D E R N A G R I C U LT U R E
Plant biostimulants are a diverse classiﬁcation of substances that can be added to the environment
around a plant and have positive effects on plant growth and nutrition, but also on abiotic and biotic
stress tolerance. Biostimulants are added to the plant’s rhizosphere to facilitate uptake of nutrients,
improve the plant’s ability to protect itself against environmental stress conditions such as water
deﬁcit, soil salinization and exposure to sub-optimal growth temperatures.
Plant Biostimulants are deﬁned as “any substance or microorganism applied to plants with the aim to
enhance nutrition efﬁciency, abiotic and biotic stress tolerance and/or crop quality traits, regardless of
its nutrient content” du Jardin

KE LP S OUR C E - Ec k l o n i a m a x i m a
Ecklonia maxima or South African White Water Kelp is found along the South African West coast, in the
cold tidal nutrient-rich waters of the Benguela current. Due to the dependence upon light for
photosynthesis Ecklonia maxima grows very fast in these turbulent waters to get to the surface to
reach the sun for survival. Ecklonia maxima are adapted to grow in the intertidal zone, at depths
between 10-15 meter, where it’s constantly exposed to the rough oxygen rich waves of the Atlantic
Ocean. Ecklonia maxima has one of the highest growth and regeneration rates in the plant kingdom and
can grow at the astonishing speed of up to 15cm a day. Due to this unique survival and growth
mechanism, Ecklonia maxima has the highest concentration of growth promoting hormones.
The cell wall and cytoplasm of Ecklonia maxima is a rich source of alginates, proteins, auxins,
cytokinins, betaines, polyamines and other beneﬁcial plant Biostimulants. This is the reason why
Ecklonia maxima is exclusively used in the production of Phycoﬁx.

PHY C OF I X - P R OD UC TI ON PR O C E S S
Fresh Ecklonia maxima are harvested along the South African West Coast by divers at low tide off boats
and processed the same day.

The harvested
kelp is washed
to remove sand
and foreign
debris.

This is
followed by
mechanical
micronization.

The micronized kelp
is then enzymatically
hydrolysed with a
series of proprietary
enzymes at mild
temperatures.

The hydrolysate
is centrifuged
to remove all
remaining insoluble
biomass.

BE N E FI T S O F E N Z Y M A T IC
H Y D R O LY S I S PR O CESS

•
•
•
•
•
•

Enzymatic hydrolysis yields a soluble organic fraction of >4%. This is higher than other liquid
commercial products.
Enzymatic hydrolysis of the cell wall and cytoplasm enhances the release of
biostimulants while preserving their biological activity.
Valuable biomass is hydrolysed and biostimulants retained.
Soluble alginate has humectant properties and acts as a safner in spray applications
especially during late applications on fruit crops.
Other beneﬁcial hydrolysates like amino and fatty acids are preserved.
Powerful antioxidants with pronounced radical scavenging activity has been demonstrated.

KEY P L ANT GR OWT H H O R M O N E S A N D
S TI M UL ANTS F OU N D N A T U R A LLY I N PH Y C O FI X

C Y TOK I NI NS

A U XI N S

Cytokinins is adenine derivates with the
ability to induce cell division in tissues
in the presence of auxin. Cytokinins is
synthesized in root tips and developing
seeds and plays an important role
during the vegetative growth period.

Auxins plays a role in
numerous physiological responses
and processes in higher plants and
also controls the action of all other
plant hormones. Auxins are produced
in the shoot tips.

KEY FUNCTIONS ARE:

KEY FUNCTIONS ARE:

•
•
•
•
•
•

•
•
•
•
•
•
•

Cell division
Leaf extension by cell enlargement
Increase shoot growth and development
Delay of leaf senescence
Enhancement of stomata opening
Preserve chlorophyll and proteins

Cell enlargement and stem growth
Stimulate root initiation
Regulate apical dominance
Delay of leaf senescence
Promote flowering and fruit setting
Influence nutrient transport
Promote cell elongation

GI BB E REL I NS
Gibberelins are synthesized in young
tissue of the shoot and developing
seeds.
KEY FUNCTIONS ARE:
•
•
•
•

Initiate stem growth
Promote fruit setting and growth
Induce germination
Promote cell elongation

AB S C I S I C AC I D
Abscisic acid is synthesized in roots and
mature leaves, particularly in response
to water stress.
KEY FUNCTIONS ARE:
• Effects on stomata closure
• Inhibition of shoot growth
• Induction of storage protein synthesis
in seeds
• Promotes flowering and fruit ripening
• Plays a role in stress physiology

POLY AM I NES
Polyamines are a group of aliphatic
amines and the main compounds are
putrescine, spermidine and spermine.
Polyamines are widespread in all cells
and can exert regulatory control over
growth and development at micromolar
concentrations.
KEY FUNCTIONS ARE:
•
•
•
•

Control flower formation
Delay leaf senescence
Improve fruit development
Improve membrane integrity

BE T A I N E S
Betaines have similar activity to
KEY FUNCTIONS ARE:
• Increases chlorophyll retention
• Increased frost resistance
• Alleviates the effect of water and
salt stress
• Acting as an osmoprotectant

AMINO ACIDS
Amino acids are organic molecules
composed of carbon, hydrogen, oxygen
and nitrogen. When a series of amino
acids are joined by peptide bonds,
proteins are formed. Proteins are
essential macromolecules involved in all
aspects of growth and development.
KEY FUNCTIONS ARE:
•
•
•
•
•
•
•

Protein synthesis
Improve stress resistance
Effect on photosynthesis
Action on stomata
Chelating effect
Precursors of phyto hormones
Essential in pollination and
fruit formation

T H E K E Y BE N E FI T S
O F U S I N G PH Y C O FI X

01

VIGOROUS ROOT SYSTEM
AND IMPROVED GROWTH

The use of Phycoﬁx during the early
plant development stages leads to
vigorous primary and secondary
root development resulting in an
increased overall root mass and
surface area. The beneﬁts of a
vigorous root system include:
• Increase water use efﬁciency,
• Increased nutrient and mineral
absorption and efﬁciency,
• More resilience in drought conditions,
• Stronger and more resilient seedlings
PHYCOFIX IS SAFE TO USE
ON SEEDLINGS AND CAN BE
APPLIED AS SOIL DRENCH,
FOLIAR APPLICATION OR
SEEDLING TRAY DIP.

02

INCREASED
YIELD

Crops with an extensive and well-developed root system will support vigorous vegetative growth
and ultimately flower and fruit production. Phycoﬁx will not only ensure an increased root growth,
but will also increase the leaf chlorophyll content and delay natural leaf senescence. Thereby
enhancing the plant’s ability to produce photosintates for longer periods, which is necessary to
support an increased fruit or yield load.

03

IMPROVED
FRUIT SET

Auxin and Boron plays an important role in the germination of pollen grains and pollen tube growth,
which improves fruit set. Low Auxin levels during the flowering stage will impair pollen tube growth
that leads to poor fertilization and poor fruit set. Boron deﬁciency stimulates indole acetic acid
(IAA) oxidation, which breaks down natural auxins, and reduces the amount of fruit to set.

Poor pollen tube growth
Poor fertilization
Poor fruit set
Lower yield

O P TIMUM AUXIN
& BO RO N LEVELS

LO W AUX IN
& BO RO N LEVELS

Applications of Phycoﬁx and Boron from the start of flowering until fruit set will increase the auxin
levels in flowers ensuring improved pollen tube development, fertilization and fruit set, leading to
higher marketable yields.

Higher yields
Improved fruit set
Improved fertilization
Optimal pollen
tube development

04

ENHANCED NATURAL
STRESS RESISTANCE

Plants constantly attempt to balance growth with the need for survival.
The perception of stress results in an immediate reallocation of energy
to defensive strategies that can compromise yield. Compounds such as
amino acids, polyamines, phyto-hormones and enzymes are produced
by the plant to regulate and overcome metabolic stress situations.
Modern agriculture practices have overloaded the crop’s ability to
manage stress effectively.
The cultivated plant therefore needs to be supplemented with the
necessary compounds under these circumstances. Phycoﬁx contains
and enhance the production of natural plant hormones that are
important regulators in stress responses. Phycoﬁx improve the
marketable yields of various crops when grown under sub-optimal
conditions. Regular applications of Phycoﬁx will assist crops to
overcome and minimize the effect of stress conditions like: Drought and
water logging stress | Salinity stress | Nutrient stress

W HA T M AKES P H Y C OF I X S O U N I Q U E ?
The unique extraction process using proprietary enzymes ensure a high soluble organic fraction
with superior growth hormone quantities, compared to mechanical disruption, pulverization, acid
extractions and cell burst processes.

A

REDUC I NG S UGAR S
• Measures sugars with free aldehyde or ketone groups.
• Indication of the hydrolysis of complex Carbohydrates (Alginates & Sulfonated fucans) that is hydrolysed
to simple sugars e.g. Glucose. All plant growth stimulants are embedded in the complex carbohydrates.
The higher the reducing sugar concentration, the higher the concentration of the plant growth stimulant
fraction in the product.
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Glucose equvilent
µmol/ml
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*Analysis per formed
at the Depar tment
of Process Engineering,
Stellenbosch University,
South Africa
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Reducing sugars

B

Competitor 1
2.8

Competitor 2
3

Competitor 3
3.1

Phycoﬁx
11

T OTA L PHENOL I C C ONTENT
• Measure the compounds consisting of a hydroxyl group bonded to an aromatic
hydrocarbon group.
• Gaelic acid equivalent is an indication of the concentration of free molecules with an aromatic ring
structure. Most Auxins and Cytokinins have an aromatic ring as part of the molecule. The higher the Gaelic
acid equivalent the higher the bioavailable auxin and cytokinin concentration fraction in the product.
1
0.9
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Gaelic acid
equivelant mg/ml

0.5
0.4
0.3
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Total phenolic content

Competitor 1
0.02

Competitor 2
0.3

Competitor 3
0.01

Phycoﬁx
0.9

*Analysis per fo r me d at t h e De p ar t me n t o f P rocess E ngi neer i ng, S t el l enbosch U ni ver si t y, S out h A f r i ca

C

O RGA NI C CONTENT
• Measured as the total amount of dry weight solids.
• Most commercial products have a total of less than 1% dry weight solids. The higher the dry weight solid
% the better the hydrolysis of the kelp and consequently a higher concentration of plant growth
stimulants in the product.

5

4

3

Dry solids % w/w
2

1

0
Organic content

Competitor 1
1

Competitor 2
3

Competitor 3
1

Phycoﬁx
4.5

*An a lysis per form ed at t h e De p ar t me n t o f Pro c e s s E ngi neer i ng, S t el l enbosch U ni ver si t y, S out h A f r i ca

D

SP EC I F I C G R AV I TY
• Measure the density of the product.
1.1

1.05

Speciﬁc gravity
kg/m3
1

0.95
SG

Competitor 1
1

Competitor 2
1.01

Competitor 3
1.01

Phycoﬁx
1.03

*An a lysis per form ed at t h e De p ar t me n t o f Pro c e s s E ngi neer i ng, S t el l enbosch U ni ver si t y, S out h A f r i ca

P HY C OF I X S P EC I F I C ATI ONS
Organic content: 4-5% w/w | Total Phenolic Content: 0.9 GAE mg/ml
Total reducing sugars: 11 GE µmol/ml | pH: 4-5 pH | Speciﬁc gravity: 1.03

T h e physiol ogi c a l e ffe c ts e l i c i t e d b y K e l p e x t rac t s an d
th e possible m e c h a n i sm s of b i o ac t i v i t y

MODE OF APPLICATION

BENEFITS

Abiotic stress tolerance
- Salinity and drought tolerance
- Freezing tolerance
- High temperatures, flooding and pollution

POSSIBLE MECHANISM (S)

Different regulation of genes

Foliar spray

Post-Harvest
Treatment

Furrow Application
Hydrophonics System
Soil Drench
Seed Treatment

Enhance growth and nutritional quality
- Improved shoot and root growth
- Early flowering
- Higher yield
- Uniform fruit size and ripening
- Increase antioxidants

Increase accumulation of osmolytes
Proline, Sorbitol, Glycine betaine

Post-harvest
- Improved shelf life
- Improved storage quality
- Enhanced nutritional value

Physiological and biochemical changes
Delayed senescence
Enchanced post-harvest shelf life
Biofortiﬁcation
Increased chlorophyll
Increased micronutrients - Fe, Cu, Zn

Reduced soil borne pathogens
Higher root nodulation
Increased soil feritility
Greater number of lateral roots
Enhanced mycorrhizal associations

Rhizosphere Effects
Increased activity of rhizobacteria
Soil organic matter, texture & structure
Altered root architecture
Effect on mycorrhizal fungi

Improved water use efﬁciency
Reduced transpiration
Improved stomatal conductance
Increased root / shoot ratio

Source: www.sciencedirect.com

AP P LI C A T I O N M E T H O D S
Phycoﬁx can be applied as follows:

APPLICATION
GUIDE
CROP

Foliar application | Soil drench | Drip irrigation
Aerial application | Root soak | Seed treatment
In-furrow application | Seedling tray dip

RATE/ H A

Banana
3-4 L/ha

R E M AR K S
Soil drench: Apply 10-14 days after nematicide application.
Use 200ml solution per plant. Repeat application
6 months later.
Foliar application: Apply ﬁrst application before
flowering and repeat twice at monthly intervals

Beans
(Dry beans, Green beans)

1-2 L/ha

Apply at the 3-4 leaf stage and repeat twice
at 14 day intervals

Canola

2-3 L/ha

Apply at the 3-4 leaf stage and repeat twice at
14 day intervals

1:200 dilution

Seedling tray dip:
Dip seedling tray in solution before transplant

Capsicums: (Chilli Peppers,
Paprika, Peppers, Bell peppers)

1-2 L/ha

Foliar application: Apply 14 days after transplant and
repeat twice at 14 day intervals. Direct seeded plants –
apply ﬁrst application at 3-4 leaf stage

Carrots
Chicory

1-2 L/ha

Apply at the 4-5 leaf stage and repeat 14 days later

Cereals (Wheat, Maize, Barley,
Oats, Soy beans)

1-2 L/ha

Apply at the 3-5 leaf stage and repeat as required

CROP
Cherries

RATE/ H A
2-3 L/ha

Cucurbits: (Cucumber, Pumpkin,
Butternut, Melon, Watermelon,
Zucchini)

1:200 dilution

Cruciferae: (Broccoli, Cabbage,
Cauliflower, Lettuce)

1:200 dilution

2-3 L/ha

2-3 L/ha

Flowering & Ornamental plants

Roses:
New plantings enclosed production

Fruit trees:
New plantings

Seedling tray dip:
Dip seedling tray in solution before transplant
Foliar application: Apply 14 days after transplant and
repeat twice at 14 day intervals. Direct seeded plants –
apply ﬁrst application at 3-4 leaf stage
Seedling tray dip:
Dip seedling tray in solution before transplant
Foliar application: Apply 14 days after transplant and
repeat twice at 14 day intervals. Direct seeded plants –
apply ﬁrst application at 3-4 leaf stage
Seedling tray dip:
Dip seedling tray in solution before transplant

1:400 dilution

Foliar application: Apply 14 days after transplant.
Repeat 2-3 times at 21 day intervals

1:500 dilution

Soil Drench: Drench the base of the newly planted roses at
1 L solution per m2. Repeat application after 14 days

1:400 dilution

Foliar application: Apply ﬁrst application 14 days after
second soil drench application. Repeat application 2-3
times at 14 day intervals

1:100 dilution

Root soak: Soak bare roots for 5 minutes in solution
before transplant

1:200 dilution

Soil Drench:
Soak soil around trees at 0,5-1 L solution after plant-out

1:300 dilution

Foliar application:
Apply 3-5 times during the early development stage

2-3 L/ha
(1:300 dilution max)

Evergreen

2-3 L/ha

Grapes and Berries:
Table & Wine Grapes

Apply at 50% bloom, repeat at petal fall and again
14 days later. Apply with each calcium application

1:200 dilution

Deciduous

Garlic

R E M AR K S

1:100 dilution

Apply at fruit set and repeat 14 days later
Apply with each calcium application
Apply pre-bloom, full bloom and fruit set stage
Soil Drench: Soak seeds for 15 minutes before planting

1-2 L/ha

Foliar application: Apply at 3-4 leaf stage and repeat
twice at 14 day intervals

1-2 L/ha

Apply at 5-10cm shoot growth and repeat 14 days later

2-3 L/ha
Blueberries, Blackberries,
Raspberries

1-2 L/ha

Apply at fruit set (4mm berry size) and repeat 2-3 times
at 10-14 day intervals
Apply at bud-break and repeat twice with 14 day intervals

Groundnuts

1-2 L/ha

Apply at the 3-4 leaf stage and repeat 21 days later

Lucerne
Lupins

1-2 L/ha

Apply at the 3-4 leaf stage and repeat 21 days later.
Apply 14 days after cutting or grazing

Mediterranean Fruit:
(Figs, Olives, Pomegranates)

1-2 L/ha

Apply pre-bloom and repeat after fruit set.
Apply with each calcium application.

2-3 L/ha
2-3 L/ha

Apply at 50% bloom and repeat twice at 14 day intervals
Apply 1 month after bud-break and repeat 1 month later

Nut trees:
Almonds
Hazelnuts

C RO P

RATE/ H A

Macadamia

2-3 L/ha

Pecan nuts

2-3 L/ha

Pistachios
Walnuts

2-3 L/ha
2-3 L/ha

Onions

Peas
Potatoes

1-2 L/ha

1-2 L/ha

Apply at the 3-4 leaf stage and repeat 21 days later

1:300 dilution

3-4 L/ha

1:400 dilution
2-3 L/ha

Strawberries

1:100 dilution
2-3 L/ha

Sugar Beet
Sugar Cane:
New planting
Established ﬁelds

Apply at bud-break and repeat three times at
21 day intervals
Apply at bud-break and repeat three times at
21 day intervals
Apply 1 month after bud-break and repeat 1 month later
Apply 1 month after bud-break and repeat 1 month later
Seedling dip:
Dip seedling tray or seedlings in solution before transplant
Foliar application:
Apply 14 days after transplant and repeat twice at
14 day intervals

1:200 dilution

1 L/ha

Rice

R E M AR KS

3-4 L/ha

1:300 dilution
2-3 L/ha

Tomatoes

Seed treatment:
Soak seed potatoes in solution for 5 minutes before planting
In-furrow application:
Apply with fungicides on seeds in furrow with planting
Foliar application:
Apply 21 days after emergence and repeat twice with
14 day intervals
Seed treatment:
Soak seeds in solution before planting
Foliar application:
Apply at tillering and repeat at panicle initiation
Root soak:
Dip the runners in the solution at plant-out
Foliar application:
Apply 6-8 application with 21 day intervals
Apply at the 4 leaf stage and repeat twice with
14 day intervals
Seedling dip: Dip stalks of new plantings or spray stalks
in-furrow before covering.
Foliar application: Apply at 60-90 cm leaf length stage
See Capsicums

Turf:
Golf green (new)

1:200 dilution

Apply 2 L of the solution per 10m2

Golf green (established)

1:400 dilution

Apply 2 L of the solution per 10m2 and repeat with
monthly intervals

2-3 L/ha

Apply at the beginning of the growing season and
repeat with Monthly intervals

Sports ﬁelds and fairways

Seed Coating

500 mL / 10Kg Seed

Apply directly to the seed and mix thoroughly
to form a uniform coating on each seed.

A gronom i c a l B e n e fi ts of Ph y c o f i x
Improved drought resistance | Improved nutrient uptake efﬁciency |
Rapid and uniform plant establishment |
Increased disease resistance | Improved fruit size and quality |
Improved shelf-life | Improved fruit set

LIQUID KELP BIOSTIMULANT
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